Attention can profoundly shape the experience of pain. However, little is known about the neural mechanisms that support directed attention to nociceptive information. In the present study, subjects were cued to attend to either the spatial location or the intensity of sequentially presented pairs of painful heat stimuli during a delayed match-to-sample discrimination task. We hypothesized that attention-related brain activation would be initiated after the presentation of the attentional cue and would be sustained through the discrimination task. Conjunction analysis confirmed that bilateral portions of the posterior parietal cortex (intraparietal sulcus [IPS] and superior parietal lobule) exhibited this sustained activity during attention to spatial but not intensity features of pain. Analyses contrasting activation during spatial and intensity attention tasks revealed that the right IPS region of the posterior parietal cortex was consistently more activated across multiple phases of the spatial task. However, attention to either feature of the noxious stimulus was associated with activation of frontoparietal areas (IPS and frontal eye fields) as well as priming of the primary somatosensory cortex. Taken together, these results delineate the neural substrates that support selective amplification of different features of noxious stimuli for utilization in discriminative processes. Ó
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Introduction
Top-down attentional bias established by the cognitive task affects neuronal activity even before stimulus presentation [5] . During nociceptive processing, such prestimulus effects can be seen in expectation paradigms. Expectation of pain activates brain regions that are known to be activated by painful stimuli alone [46] . Expectations of lower pain not only decrease subjective pain experience but also decrease pain-related activations [31] .
In addition to general anticipation, attention to specific dimensions of a sensory event may also dramatically shape processing by producing changes in neural activity before the stimulus has been presented. Spatial cueing in vision experiments frequently increases activity in areas of occipital cortex that retinotopically correspond to the cued location [20, 25] . Feature cues, on the other hand, increase activity in areas that are known to process the feature inside and outside spatial spotlight of attention [47, 53, 56, 57] .
Finally, direction of spatial attention modulates event-related potentials produced by pain [33, 34] .
Top-down attention has been shown to engage posterior parietal cortex (PPC) and superior frontal cortex (including frontal eye fields [FEF] and dorsolateral prefrontal cortex [DLPFC]) in both spatial [6,9,11,22,25,51] and feature [21,23,53,54] attention in vision studies. Although brain mechanisms supporting top-down attention to specific stimulus dimensions have been well characterized in visual and auditory modalities, little remains known about the mechanisms that support spatial and feature attention for nociceptive information. Our group has previously shown the existence of the dorsal (consisting of posterior parietal and prefrontal cortices) and ventral (consisting of insula and prefrontal cortex) processing streams engaged by discrimination of location versus intensity of painful stimuli [42, 43] . Those studies were designed to isolate activation related to the comparison of specific features of noxious stimuli with information retrieved from memory of a previous stimulus. Attention is critically important for the acquisition of the target features of sensory stimuli and is an integral part of the discrimination process. However, it remains unclear how much of this discrimination-related activation is related to the direction of attention.
